Abstract
Source of material
BaMg 2 Li 2 Si 2 was prepared by heating the stoichiometric mixture of the elements at 1578 Κ (1 h, cooling down within 1 d) and forms brittle, dark silver, bar-like crystals. It is sensitive to air and moisture. BaMg 2 Li 2 Ge 2 was prepared by heating the stoichiometric mixture of the elements at 1273 Κ (1 d, cooling down within 5 h) and forms grey-black, plate-like crystals with a metallic lustre. It is extremely sensitive to air and moisture.
Discussion
BaMg 2 Li 2 Si 2 and BaMg 2 Li 2 Ge 2 are isotypic and crystallize with a new structure type. These compounds are two new members of the growing family of the quaternary phases Ba/Mg/Li/X (X = Si and Ge) [1] [2] [3] [4] [5] . The structure of BaMg 2 Li 2 X 2 (X = Si and Ge) contains only isolated X anions. With respect to a formal charge transfer, the compounds are described by the formulation (Ba 2+ )(Mg
2 , the latter carry a formal charge of q = -4, which is expected according to the Zintl-Klemm concept. As shown in the figure (left: structure of BaMg 2 Li 2 X 2 , X = Si and Ge; right: Mg/X six ring double layer), characteristic for this structure are six ring double layers of Mg and X atoms. The latter are coordinated in an umbrella like manner by four magnesium atoms while the Mg atoms are tetrahedrally coordinated by four X atoms. These double layers are separated by layers of barium atoms. Such structural element is already known from the crystal structure of CaAl 2 Si 2 [6] . In fact, BaMg 2 Li 2 X 2 is valence isoelectronic to CaAl 2 Si 2 . The additional lithium atoms are located in the six ring double layers in such a way that an additional planar six ring net of Li and X is formed. Due to the presence of the lithium atoms, the relative position of the six ring double layer and the layers of the alkaline earth metal atoms slightly differs from that in CaAl 2 Si 2 . In the latter, the calcium sites are always above and below the center of three silicon atoms. Since in the structure of BaMg 2 Li 2 X 2 these centers are occupied by lithium, the barium atoms are located above and below the centers of the planar six ring nets of X and Li. Thus, the periodicity in the c direction enfolds 3 six ring double layers instead of only one found in the structure of CaAl 2 Si 2 . Interestingly, BaMg 2 Li 2 Si 2 and BaMg 2 Li 2 Ge 2 are isopointal with Lii4Si6 [7] and LinGeö [8] .
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